Complementary anti-inflammatory effects of a β-blocker and a corticosteroid in an asthma model.
Glucocorticosteroids are the mainstay treatment for chronic asthma; however, adverse effects can limit their usefulness. We previously determined in experimental asthma that chronic administration of β₂-adrenoceptor inverse agonists reduced airway hyperresponsiveness and indexes of inflammation. However, the effect of co-administration of glucocorticosteroids with β₂-adrenoceptor inverse agonists is unknown. Therefore, we evaluated the anti-inflammatory effect of co-administration of dexamethasone, a glucocorticosteroid, and nadolol, a β₂-inverse agonist, in a murine asthma model. We measured eosinophils and cytokines in bronchoalveolar lavage fluid and mucin content in epithelial cells after exposure to different concentrations of dexamethasone and nadolol. Dexamethasone was administered for 3 days and nadolol for 24 days prior to ovalbumin challenge. Both drugs were continued during five daily intranasal challenges with ovalbumin. Independent administration of dexamethasone (0.4 mg/kg/day) or nadolol (25 ppm) reduced bronchoalveolar lavage eosinophils by 58% and 36%, respectively (P < 0.05). Co-administration of both drugs yielded an additive reduction in eosinophils (81%, P < 0.05). Co-administration of both drugs (dexamethasone 0.4 mg/kg/day and nadolol 25 ppm) also yielded a greater reduction in mucin volume density (83%) than either drug alone (18% for dexamethasone and 62% for nadolol) and greater than high-dose dexamethasone (71%) alone (P < 0.05). Similarly, co-administration of both drugs (dexamethasone 0.4 mg/kg/day and nadolol 25 ppm) yielded an additive effect on the reduction of type 2 cytokines in bronchoalveolar lavage fluid equivalent to the administration of a 10-fold higher dose of dexamethasone. In Summary, the simultaneous administration of a glucocorticosteroid and a β₂-adrenoceptor inverse agonist was more effective at reducing indexes of airway inflammation than either drug given alone; suggesting nadolol may possess "glucocorticoid-sparing" properties.